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INSURANCE COVERAGE AGAINST EXPLOSION DAMAGE*
WILLIAM CONANT BREWER, JR.**

Astronomers tell us that the world began with an explosion, and
common sense tells us that it may end with one. Today, the explosion
is the symbol of the corruption of knowledge. It has always suggested
the devastation of property and the tragedy of death, reminding us
that man is never in full control of the forces he has loosed for his
material benefit. When accidental explosion became frequent enough
for consideration by actuaries, it became a natural subject for insurance.
It is proposed here to survey the contractual provisions under which
explosion may be insured, and to examine briefly some of the legal
problems growing out of these provisions. There are many contracts
and many problems; a short paper can only touch the highlights.
Others have written at more length on segments of the subject. An
effort will be made to avoid covering the same ground.
I. BACKGROUND

Until the end of the nineteenth century, gunpowder and steam
boilers were the only significant artificial sources of explosion. No
one desired to insure gunpowder, and when, in 1852, a Massachusetts
court held that an explosion produced by the combustion of gunpowder was within the coverage of the fire insurance policy,' insurers hastened to exclude the hazard. During this period steam
boilers were even more dangerous than gunpowder, but since they
were largely in the hands of business men, insurance against their explosion was devised in 1866 and has been continuously available since
that time.
Today we are faced by a whole range of explosion hazards both
in the home and in industry. Among the hazards found in the ordinary
dwelling are hot water tanks, space heaters, heating boilers, oil
ranges, and other devices making use of inflammable gases and
liquids. In commerce and industry, the possibilities of explosion are
so numerous as to defy description. Engineers and chemists are
constantly at work developing new processes and techniques which
involve some risk of explosion. In addition to the wide range of
pressure vessels used by industry, numerous chemical processes
present the hazard of explosion caused by rapid combustion or
* This article does not deal with liability insurance but is included here
because of its general interest to those in the insurance field.-Ed.
** Member, Peabody, Koufman & Brewer, Boston, Massachusetts.
1. Scripture v. Lowell Mut. Fire Ins. Co., 64 Mass. (10 Cush.) 356 (1852).
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exothermic reaction. There is hardly an industry today which does
not present an explosion risk in some form or other. Year by year
working pressures and temperatures climb, and the use of volatile
or unstable chemicals multiplies. Little wonder that the insurance of
loss by explosion is of even greater importance to the owners of
industry than to the owner of a dwelling house.
II. CONTRAcTS AVAILABLE To COVER THE EXPLOSION HAZARD

During the nineteenth century, there was no specific explosion
insurance generally available except the steam boiler policy. In the
early part of the twentieth century, separate explosion insurance
came on the market, usually coupled with riot and vandalism. 2 It
remained in obscurity, however, until the First World War when, as
always during war time, the public became aware of the possibilities
of loss caused by explosion. By the late 1920's explosion coverage
began to be available as an additional coverage endorsed on the fire
insurance policy, and these endorsements have culminated in what
is the extended coverage endorsement today. At first, these endorsements included all explosions except those of certain vessels containing steam and of rotating machinery. Adverse decisions and
changes in technology later caused additional exclusions to be added.
This evolutionary process is still continuing.
At present two distinct trends may be noted. Technological changes,
coming faster each year, are now requiring and may be expected in
the future to require the consideration of new exclusions. At the
same time, a variety of new multiple peril and all-risk contracts have
extended explosion coverage and have erased some of the traditional
boundary lines that have created much of the litigation. One may
suppose that, in twenty years, most explosion insurance will be
written as a part of a multiple peril or all-risk policy, with exclusions
limited to those hazards deemed uninsurable.
In general terms, there are four ways in which insurance coverage
against the explosion hazard can be obtained today. These are:
1. The fire insurance policy, together with the extended coverage
and other endorsements now available.
2. The boiler and machinery insurance policy.
3. Specific insurance against explosion.
4. Various all-risk or multiple peril policies, such as marine, homeowners, and personal property floater.
2. The text, explanation, and rates of a typical explosion policy are given
in The Insurance Field (Fire and Marine Section), April 12, 1917, p. 6.

COVERAGE AGAINST EXPLOSION
Since specific explosion insurance is now quite rare, and since the
multiple peril and all-risk policies have not yet produced much
litigation with respect to explosions, most of our discussion will concern the first two categories.
The basic fire insurance policy, without endorsement, contains a
surprising amount of explosion coverage. The story of how it came to
do so has been told well and at length by others and will only be
sketched briefly here.
Fire policies written before the middle of the nineteenth century
generally contained no exclusion of loss by explosion. Starting with the
Scripture3 case in 1852, however, a body of law developed which held
that the ignition of gunpowder or explosive vapors by a match, lamp,
or other "friendly" fire, was covered -under the fire insurance policy.
This led to the general exclusion of loss caused by explosion. Such an
exclusion proved to be a successful defense in cases of the Scripture
type. Most courts, however, continued to hold that an explosion
caused by and incident to a hostile fire on the premises remained
covered under the policy, and this doctrine is now universally accepted. 4 Where fire followed the explosion, events took a somewhat
unexpected turn. The United States Supreme Court held in Insurance
Co. v. Tweed5 that the exclusion also voided coverage for loss caused
by a fire which was started by an off-premises explosion. In order to
eliminate this result, the exclusion was changed to its present form,
to exclude loss occurring "as a result of explosion or riot, unless fire
ensue, and in that event [insuring] for loss by fire only." It has been
pointed out that little is accomplished by the exclusion in its present
3. 64 Mass. (10 Cush.) 356 (1852). Here the explosion of gunpowder was
held covered under the fire policy because ignited by a match. This doctrine
was later expanded in some jurisdictions to include the ignition of inflammable
vapors of various sorts by the flame of matches and lamps. See, e.g., jMitchell
v. Potomac Ins. Co., 183 U.S. 42 (1901). But see Briggs v. North American
& Mercantile Ins. Co., 53 N.Y. 446 (1873) (no hostile fire prior to explosion
where lighted lamp caused explosion of vapors). A good account of the
developments in this area appears in Rosenberg, Explosions and the Fire
Insurance Policy, J. of American Insurance, Feb. 1943, p. 5, and Pitcher,
Liability for Explosion Damage Under the Standard Fire Insurance Policy,
1944 INs. L. J. 70. For examples of modern cases showing the difficulty
of determining whether explosion was preceded by a true hostile fire, see
Roma Wine Co. v. Hardware Mut. Fire Ins. Co., 31 Cal. App. 2d 455, 88 P.2d
260 (1939) (visible movement of flame inside wine tank prior to explosion);
Cole v. United States Fire Ins. Co., 265 Mich. 246, 251 N.W. 400 (1933)
(match thrown into inflammable vapors becomes hostile fire); Home Mut.

Bldg. & Loan Ass'n v. Northwestern Nat'l Ins. Co., 236 Wis. 475, 295 N.W.

707 (1941) (charred planks found at distance from explosion).
4. Explosion caused by hostile fire not on the insured premises is not
covered, the fire being considered too remote. Bird v. St. Paul Fire &
Marine Ins. Co., 224 N.Y. 47, 120 N.E. 86 (1918). By analogy to these cases,
a specific explosion policy which excluded "loss or damage covered under
any fire or other kind of insurance contract" was held to cover explosion
caused by hostile fire away from the insured premises. Texas City Terminal
Ry. v. American Equitable Assur. Co., 130 F. Supp. 843 (S.D. Tex. 1955).
5. 74 U.S. (7 Wall.) 44 (1868).
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form except to avoid the unsound Scripture doctrine. 6
To sum up, with only the statutory fire insurance contract, the
insured is protected against all explosions caused by fire on his
premises, and against all fire damage caused by explosion anywhere.
There remains only loss caused directly by explosion which does not
have its origin in fire.
This type of pure explosion coverage is generally provided today
by the inherent explosion clause or the extended coverage endorsement, or frequently by both. The only difference between the two is
that the inherent explosion clause is limited to explosions on the
premises and growing out of the normal use of the premises, 7 while
the explosion coverage contained in the extended coverage endorsement applies to explosions anywhere. Each of these coverages contain specific exclusions, which can be described in four general
categories.
First, explosions of certain named equipment containing steam
under pressure and of rotating machinery caused by centrifugal
force. This is traditionally the field of the boiler and machinery
companies, and insurance of this type is thought to require certain
specialized engineering skills not found among fire underwriters.
Second, concussion unless caused by explosion. This is aimed directly at the modern problem of sonic boom, or to be more accurate,
of sonic shock waves caused by aircraft flying in excess of the speed
of sound. The phraseology of the exclusion is based on a recent lower
court decision 8 that sonic boom is not an explosion. This question will
be further discussed below.
Third, electric arcing. No doubt this exclusion also arose from the
fear of adverse claim experience in this area, but no cases directly
in point have been found.
Fourth, a group of exclusions which are phrased in various ways,
but which generally include water hammer damage and the bursting
of water pipes, whether by freezing or otherwise. These exclusions
were inserted because of a series of cases, discussed below, holding
that events of this type were explosions.
There is, in addition, an exclusion of loss caused by various nuclear
occurrences, which exclusion applies to the fire insurance policy
generally and will not be discussed specifically here.
An increasing number of dwelling houses today are covered under
6. GOLDEN,
265 (1938).

PRINCIPLES OF THE NEW YORK STANDARD

FIRE INSURANCE POLICY

7. An excellent discussion of the characteristics of an inherent explosion

appears in Gerrity v. Charter Oak Fire Ins. Co., 82 F. Supp. 631 (D.D.C.
1949).
8. Bear Bros. v. Fidelity & Guar. Ins. Underwriters, Docket No. 24164, Cir.
Ct., Montgomery County, Ala., May 8, 1959.
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the various homeowners policies. These contracts may insure specified
hazards (multiple peril) or may follow the marine pattern of insuring
all loss to the described property subject to certain exceptions such as
normal wear and tear (all-risk). Liability insurance is included in
addition to the property coverage. By and large the scope of the
property coverage is broader than that offered by the fire insurance
contract plus extended coverage. With respect to explosion, the
only exclusion generally found is the freezing of pipes, plus the
general exclusion of nuclear hazards. The policies are of course
written only on dwelling houses which are assumed to be free of
steam equipment, rotating machinery, or heavy electrical apparatus.
However, the "sudden and accidental tearing asunder" of home heating systems is specifically covered by the Homeowners B policy, for
example, in language which is apparently taken from the boiler and
machinery policy. A full discussion of the homeowners policies is
beyond the scope of this article, but they illustrate the rapid changes
which are taking place in the direction of a more comprehensive
insurance contract in which detailed exclusions are being gradually
eliminated.
A series of endorsements to the fire insurance policy covering
explosion and numerous other hazards is available to commercial and
industrial risks meeting high standards of fire protection through the
Factory Mutual companies and the Factory Insurance Association.
The exclusions to the explosion coverage provided in these policies
approximate those in the extended coverage endorsement described
above, with the addition of an exclusion of loss caused by the explosion of pressure vessels other than steam having a "maximum
normal internal working pressure" in excess of fifteen pounds per
square inch. In certain cases and for a premium, this additional
exclusion may be deleted by the addition to the policy of an extended
explosion endorsement.
Boiler and machinery insurance is the second major category of
insurance in which explosion coverage is available. It should be
noted at once that there is a difference of opinion as to whether the
word "explosion" should be applied to the violent rupture of a vessel
containing steam or other contents under pressure. Further attention
will be given to this point below. However, the word "explosion" is
not used in the boiler and machinery policies except in connection
with the optional coverage of the explosion of combustible gases
within the furnace of the boiler. Instead, the policy insures the
"sudden and accidental tearing asunder" of a boiler "caused by pressure of steam or water therein"; and also the "sudden and accidental
breaking" of machinery "into two or more separate parts." By and
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large, this language has proved more apt for its purpose than the word
"explosion," although it has not yet been subject to the pressure of
litigation which has been faced by "explosion."
There are numerous exclusions in the boiler and machinery policy,
but those which are pertinent here fall into three general categories:
First, explosions caused by fire, and fires caused by explosion.
Second, combustion explosions outside the insured object which
are caused by an insured explosion.
Third, various indirect consequences of explosion such as loss of
power or interruption of business.
It is clear that the first two exclusions are designed to mesh with
the written and unwritten coverage of the basic fire insurance
policy. The third is a rather curious exclusion which is really
directed toward the computation of loss, but which finds itself among
the exclusions for want of a better home.
There is also an exclusion of loss caused by nuclear occurrences in
somewhat the same form as that found in the fire policy.

III. NATURE OF EXPLOSION
One of the difficulties throughout the years in providing explosion
insurance has been a lack of agreement on the nature of an explosion.
It is not a technological problem; today a definition could be developed
which would be at least as accurate as the judicial definitions of fire.
However, certain landmark cases tell us that the concept of explosion
"is not one that lends itself to precise definition,"9 but rather that
it is based upon the "common experience and notions of men in matters of that sort."' 0 This unfortunate language has been used as the
basis for expanding the concept in areas where it is inappropriate for
insurance and inconsistent with any reasonable definition.
Etymologically speaking, the word "explosion" comes from the
Latin pZaudere, to clap or to clash, and the familiar prefix ex, meaning
out; and is related to the word "applaud." Thus, if applaud is "to
clap in," explode is "to clap out." Some trace of this use can be
found in our modern phrase "to explode a theory." The derivation
suggests a sudden pushing out, with noise.
Anyone who has done research in this field will testify to the
numerous definitions of explosion which are available. By and large,
courts which are inclined to expand the coverage require for an
explosion simply a sudden release of energy, accompanied by a sharp
9. L. L. Olds Seed Co. v. Commercial Union Assur. Co., 179 F.2d 472 (7th
Cir. 1950).

10. United Life, Fire & Marine Ins. Co. v. Foote, 22 Ohio St. 340 (1872).
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noise. A third and most important requirement is added by other
courts: a sudden expansion of volume, usually of air, accompanied
by the pushing-out of material from the locus of the explosion. This
third element is critical because it does the damage. Energy alone
can be released without harm, and if the release of energy plus noise
are the criteria, one can create an explosion by breaking a stick in
the hand."
Noise, traditionally a concomitant of explosion, is analytically a
dubious requirement, 12 although it is in keeping with the derivation
of the word. Noise, of course, requires the presence of the human ear
to exist. It also requires a medium for its transmission; are we to
understand that there can be no explosion in a vacuum? Or in outer
space? An entirely appropriate, although simple, definition of explosion for insurance purposes would be a sudden release of energy
accompanied by a rapid expansion of gases. So far as the unaided
senses are concerned "sudden" means "instantaneous," although any
explosion can of course be measured in time by more precise methods.
Another word which has troubled the courts from time to time is
"rupture." At one time boiler and machinery policies covered the
rupture of steam boilers, but the use of the word is now confined to
the exclusion from the explosion coverage offered by the fire insurance companies of "loss by explosion, rupture or bursting" of
certain steam devices and rotating machinery. It has been held that a
rupture does not require that degree of violence associated with an
13
explosion, and therefore differs from it in nature.
An expert in the field of explosion damage, writing in a legal journal, contends that an explosion is properly limited to the release of
energy in volume by chemical reaction, and should be differentiated
11. There is clear difference on this point, with many of the older cases
neglecting the increase in volume factor. It is likely that sonic boom and
water pipe exclusions would have been unnecessary if a complete definition
of explosion, including this factor, had been accepted in all jurisdictions. A
vivid example of the problem can be found in Lever Bros. Co. v. Atlas Assur.
Co., 131 F.2d 770 (7th Cir. 1942), where the court held that a jury would be

justified in finding an explosion upon either of the alternative theories of steam
explosion (expansion) or structural failure (no expansion) of a warming
tank. The latter alternative seems clearly incorrect. The question of theneed for increase in volume is well discussed in Clausen, Alleged Explosions,
Independent Adjuster, June, 1956, p. 8.
12. Under special circumstances courts have minimized the requirement of
noise. See, e.g., Hartford Fire Ins. Co. v. Empire Coal Mining Co., 30 F.2d
794 (8th Cir. 1929) (policy insuring "underground explosion" covered incident
regarded as explosion in the trade but without noise, blast, or violence);
Travelers Indem. Co. v. B & B Ice and Coal Co., 248 Ky. 443, 58 S.W.2d 640
(1933).

13. Travelers Indem. Co. v. B & B Ice & Coal Co., supra note 12; Cleveland
Drop Forge Co. v. Travelers' Indem. Co., 114 Ohio St. 549, 151 N.E. 671 (1926).
Note that "sudden tearing asunder," the present language of the boiler policy,
has also been construed to be broader than "explosion." Julius Hyman & Co.
v. American Motorists Ins. Co., 136 F. Supp. 830 (D. Colo. 1955) (". . . every
sudden tearing asunder from pressure from within is not an explosion.. .").
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from the "pressure rupture" of a vessel.14 This terminology is supported by citations from certain scientific sources, but it is feared
that, even though some of the early cases define explosion only in
terms of combustion, 15 the concept of an explosion as including the
release of energy from both chemical sources and pressure vessels is
16
The word
now so deeply engrained in the law as to defy change.
senses.
both
in
used
explosion in this paper has therefore been
IV. LEGAL PROBLEMS

ARISING FROM EXCLUSIONS

In addition to the difficulties inherent in developing a judicial
definition of explosion, the customary exclusions from coverage, discussed above, have left their mark on the law in this field. Some
exclusions have been drafted with a view to distinguishing the explosion coverages offered respectively by the fire and the boiler
policies, while others represent an attempt to eliminate hazards which
are unwelcome for reasons of underwriting policy. In the former case,
there are continuing differences between the companies as to the
proper location of the border, while in the latter there is usually a
record of past litigation resulting in an undesired extension of coverage, followed by the insertion of the exclusion as a protective
measure.
In the fire policy, the exclusions of loss caused by the explosion
of various steam devices and of rotating machinery are intended to
isolate accidents covered under the boiler policy. Steam explosions
being violent in nature and expensive in their consequences, it is
17
not surprising to find some litigation over the scope of this exclusion.
These cases concern the question of whether a particular device using
steam falls within one of the specific descriptive phrases of the
exclusion, such as "steam engine." While throwing some illumination
on methods of cutting logs and compressing cotton, these cases offer
little difficulty. No cases have been found on the rotating machinery
14. Hammon, Is Sonic Boom an Explosion? 1959 INs. L.J. 694.

15. E.g., United Life, Fire & Marine Ins. Co. v. Foote, 22 Ohio St. 340 (1872).
16. See American Paper Prods. Co. v. Continental Ins. Co., 208 Mo. App. 87,
225 S.W. 1029 (1920); Baltimore Gas & Elec. Co. v. United States Fid. & Guar.
Co., 269 F.2d 138 (4th Cir. 1959).
T7-TSe, e.g., American Powder Co. v. Commonwealth Ins. Co., 165 Misc.
158, 300 N.Y.S. 528 (Sup. Ct. 1937), ajfd mem. 256 App. Div. 813, 10 N.Y.S.2d
208, reargument denied, 256 App. Div. 976, 11 N.Y.S.2d 253 (1939) (digester
tank using steam is "machinery" connected with steam boiler); Great Am.
Ins. Co. v. O.K. Packing Co., 202 Okla. 231, 211 P.2d 1014 (1949) (same, lard
rendering tank); but see Opelousas Compress Co. v. American Ins. Co., 88 F.
Supp. 828 (W.D. La. 1950), rev'd 188 F.2d 236 (5th Cir. 1951) (steam cylinder
not "steam engine"); Empire State Ins. Co. v. Guerriero, 193 Md. 506, 69 A.2d
259 (1949) (malfunctioning hot water heater not "steam boiler"); Roddis
Lumber and Veneer Co. v. American Alliance Ins. Co., 330 Mich. 81, 47
N.W.2d 23 (1951) (steam feed in sawmill not "steam engine" or "steam
pipe").
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exclusion, but it is commonly said in the industry that this is intended
to exclude broken fan blades.
Under the boiler and machinery policy, the important exclusions are
those mentioned above, namely, explosions caused by fire, fire caused
by explosion, and combustion explosion in the air caused by an insured
explosion, all of which are covered under the fire policy or extended
coverage endorsement. It has been established that in these exclusions, as in the fire policy, the word "fire" means a hostile fire and
not a friendly fire.18
Recent technological developments are responsible for the third
exclusion above. There have been several disputed claims of large
size in which, prior to the adoption of the exclusion, recovery under
the boiler policy was made in circumstances where a minor "tearing
asunder" of a pressure vessel released inflammable vapors into the
atmosphere, resulting in a combustion explosion of large dimensions. 19
This was apparently felt to be a hazard not contemplated by the
parties to the boiler contract and more properly in the sphere of the
explosion insurance offered by the fire companies.
In the area of what might be called underwriting exclusions, it
will be recalled that the fire policy excludes sonic boom, electric
arcing, and various troubles with water pipes. Electric arcing offers
little of interest from the legal standpoint; it is common knowledge
that the fire companies were vexed with a number of claims based on
loss to electrical equipment caused by the sudden arcing or shorting
of electrical currents, usually accompanied by noise and heat. There
was, of course, no expansion of volume, release of pressure, or
chemical change, and therefore none of the true attributes of an
explosion. It has some of the attributes of a business exclusion, since
arcing is often insurable under the boiler policy.
Unlike electric arcing, sonic boom and the water pipe troubles
do have interesting legal backgrounds, which are worth considering
for the lessons to be learned even though the hazards are now excluded in most contracts.
Sonic boom, being a function of aircraft flying in excess of the
speed of sound, is a good example of a troublesome side effect of a
useful technological change. It may be defined as a pressure wave
created mechanically by the passage of an object through the air at
18. Dixie Pine Prods. Co. v. Maryland Cas. Co., 133 F.2d 583 (5th Cir. 1943)
(combustion explosion of vapors ignited by fire in furnace); First Nat'l Bank
v. Royal Indem. Co., 193 Iowa 221, 186 N.W. 934 (1922). A fire in the fire box
of a boiler may, however, become a hostile fire. Holmes v. Employers Liab.
Assur. Corp., 70 Ohio App. 239, 43 N.E.2d 746 (1941).

19. E.g., Boiler & Inspection Ins. Co. of Canada v. Sherwin-Williams Co.
of Canada, [1951] A.C. 319 (exclusion of loss by fire not applicable to combustion explosion of vapors released by insured accident and ignited by

unknown source).

VANDERBILT LAW REVIEW

[ VOL. 13

a speed higher than the speed of sound (usually called Mach 1, since
it varies with the air pressure). This wave is somewhat similar to
wave damage along a shore from a boat passing at excessive speed.
Like wave damage of this sort, it diminishes in proportion to the
distance from the source. If the flight is at low altitudes momentary
pressures of four or five times the normal atmospheric pressure can be
created.
While the details of sonic boom are not entirely understood, its
operation is clear in principle. Up to Mach 1, air is compressible, and
is readily forced aside by a moving object, but at higher speeds it
loses its compressibility, with the result that a much higher percentage of the energy of the moving object is transmitted outward in
pressure and sound waves constituting sonic boom. There is again
a certain parallel in the action of an object moving through water.
It is known that a boat of a certain length has a certain maximum
speed through (as distinguished from on top of) the water; when
this speed is reached, the only result of the application of additional
force is wave formation.
At one time the armed services expressed doubt that sonic boom
could in fact produce structural damage to objects on the ground,
but two airport terminal buildings have now been so extensively
damaged by low-flying military aircraft that no question remains on
this score. Military pilots operate under strict instructions as to the
areas and altitudes at which they may exceed the speed of sound.
Despite the fact that sonic boom creates sound and pressure waves
similar to those created by an explosion of, for example, a dynamite
charge, there is little justification for considering sonic boom to be an
explosion. The characteristic sudden release of energy and expansion
of volume which, in the case of a true explosion, create the sound
and pressure, are entirely lacking. In addition, the sonic boom rolls
along the ground following the progress of the aircraft in a manner
which is entirely untypical of an explosion, which commonly has its
source in a single place.
Considerable attention has been given to this point in the legal
and insurance publications since 1957.20 So far, the question has only
been directly considered in one case, Bear Brothers v. Fidelity and
Guaranty Ins. Underwriters,21 which held that sonic boom did not
20. E.g., Hammon, Is Sonic Boom an Explosion? 1959 INS. L.J. 694; Hammon,
An Old and a New Legal Problem: Defining "Explosion" and "Sonic Boom,"
45 A.B.A.J. 696 (1959); Roth, Sonic Boom: A New Legal Problem, 44 A.B.A.J.
216 (1958); Hanson, Sonic Boom and Insurance, 8 FEDERATION OF INS. COUNSEL
Q. 84 (1958); Hopkins and McIntosh, Is Sonic Boom an Explosion? 1957 INS.
L.J. 15.
21. Docket No. 24164, Cir. Ct., Montgomery County, Ala., May 8, 1959. Cf.
Alexander v. Firemen's Ins. Co., 317 S.W.2d 752 (Tex. Civ. App. 1958) in
which the court refused to take judicial notice of the fact that sonic boom
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constitute an explosion under a builders risk policy insuring direct
loss by explosion. Although a lower court decision, the opinion is
carefully considered, and was given after a lengthy trial in which a
number of experts participated. One may hope that the point has
been settled, although the lack of authoritative precedent suggests
that further litigation will be required.
It is clear, however, that part of the insurance industry has taken
the position that the point is settled. An exclusion has been added to
the extended coverage endorsement in the words: "Concussion unless
caused by explosion." Presumably a knowledge of industry history
would be required to know that this means sonic boom. It has already
been applied, apparently with success from the defendant's standpoint, to a case in which damage was caused by concussion from an
22
unknown source, although bearing some resemblance to sonic boom.
The general reaction of the dwelling house insurers to sonic boom
seems to be that it is uninsurable, while that of the insurers of industrial property is that it may be insured subject to a deductible
clause. For example, the Factory Mutual contract now covers loss
"caused by sonic shock waves generated by aircraft, generally known
as sonic boom," with a one per cent deductible clause.
The other type of occurrence which, by virtue of judicial extensions,
was a source of trouble to the insurers for many years, and which has
now been excluded from many of the explosion coverages, is water
hammer and the bursting of water pipes from other causes. Water is
essentially an incompressible substance. A column of water transmits
force applied at one end in essentially the same manner as a steel
rod, and a hammer blow applied at one end of either will result in a
blow of equivalent energy at the other. This quality of water is
used to advantage, among other applications, in the hydrostatic testing of pressure vessels, where pressures in excess of the designed
pressure can be safely applied with the knowledge that, if a failure
occurs, there will be little or no damage to property or personnel in
the immediate area. This contrasts with a steam explosion, for example, where the compressed steam immediately expands to a volume
many times that which it occupied in the vessel, and in so doing
produces local pressures similar to or in excess of those produced by
chemical explosives.
was an explosion, but held that loss caused by sonic boom was covered under
the aircraft damage clause of the extended coverage endorsement. The
Alexander case has no present relevance since the aircraft provisions in the
dwelling house field now require contact between the aircraft and the
insured property. Two other cases have considered claims for loss caused
by sonic boom without reaching the explosion question. Blair v. United
States, 260 F.2d 237 (10th Cir. 1958); A.D.B. Realty Co. v. Orient Ins. Co.,
Docket No. 55 (Cal. 1) District Ct., Sumter, S.C., Nov. 7, 1958.
22. Peterson v. Royal Ins. Co., 251 N.C. 61, 110 S.E.2d 441 (1959).
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Water hammer is simply the transmission of momentum pressures
caused by the abrupt shutting off of a flowing column of water, with
the resultant cracking or breaking of pipes and fittings. It creates a
noise and frequently distributes the pieces of pipe and contents thereof around a small area. It, again, has none of the expansion in volume
which should be the characteristic of a true explosion. The mechanism
by \which freezing of pipes may burst the pipe is so well known as
not to require discussion. It also lacks the expansion of volume essential to an explosion. Both of these phenomena have been held to be
explosions by courts using an improper concept of explosion,2 3 and
therefore have been excluded from the coverage offered by the fire
insurance companies.
Quite a different situation is presented under the boiler and machinery contract. Losses due to water hammer and freezing are accepted
as an insured "tearing asunder," and regarded as a normal operating
hazard. One might suppose that freezing losses would be within the
general policy exclusion of loss caused by lack of heat, but this is
interpreted as meaning loss of heat caused by an insured accident.
Another type of incident which has been held to be an explosion
but which lacks the essential feature of sudden expansion of volume,
and which may therefore in the future become the subject of an
exclusion, is illustrated by the cases involving bursting of concrete
grain elevators after the wetting down of the contents by flood
waters, or by the simple failure of the elevators as a result of the
pressure of the weight of contents coupled with improper design.
Where it appears that there has been a sudden breaking of the elevator accompanied by a noise and caused by the swelling of wet grain,
perhaps accompanied by the generation of gases, it has been held that
there was an explosion and that coverage existed under the fire
insurance policy.24 There is no doubt that in these cases the pressures
involved were high. It would seem that this is the type of case to
which the word "rupture" could typically be applied, but unless it
could be shown that a sudden expansion of compressed gases took
place at the time of failure, a fact made unlikely by the porous
quality of the grain, there seems to be little justification for treating
25
these occurrences as explosions.
23. Commercial Union Fire Ins. Co. v. Bank of Georgia, 197 F.2d 455 (5th

Cir. 1952) (water hammer); Bower v. Aetna Ins. Co., 54 F. Supp. 897 (N.D.
Tex. 1944) (freezing).

24. Millers Nat'l Ins. Co. v. Wichita Flour Mills Co., 257 F.2d 93 (10th Cir.
1958); Chicago, R.I. & Pac. R.R. v. Aetna Ins. Co., 180 Kan. 730, 308 P.2d 119
(1957); Hart-Bartlett-Sturtevant Grain Co. v. Aetna Ins. Co., 365 Mo. 1134,
293 S.W.2d 913 (1956), cert. denied, 352 U.S. 1016 (1957).
25. See Hulcher Soya Prods. Inc. v. Millers' Mut. Fire Ins. Ass'n, 5 Ill. App.
2d 235, 124 N.E.2d 570 (1955); Bauman v. Midland Union Ins. Co., 261 Wis.
449, 53 N.W.2d 529 (1952).
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V. SMALL EXPLOSIONS

One interesting point which has not been considered by the courts
in any great detail so far concerns what may be called, for lack of a
better word, small explosions. Does the concept of explosion include,
ipso facto, a minimum of violence or force in absolute terms? The
point was raised quite vividly by American Alliance Ins. Co. v.
Keleket X-Ray Corp.,26 with which most insurance attorneys are
familiar. Here the court found that a capsule 3 of an inch long and
Y8 of an inch in diameter, containing radioactive substances and subject to substantial internal pressure, exploded, and as a result thereof
dispersed radioactive substances throughout the plant. Testimony was
presented by a witness that he had heard a "pop" and had seen a
white powder or mist issue from the capsule.
There are at least three questions raised here. Is the violence which
is normally associated with an explosion, and which is required in
most judicial definitions, merely relative, or must it have a force
and impact which is significant in terms of human experience?2 7
Could we have a microscopic explosion, invisible and inaudible, but
violent in reference to its surroundings?2 8 The court in Keleket states,
without elaboration, that the definition of explosion must be relevant
to the facts of the particular case. It is perhaps significant that the
definition chosen omitted expansion of volume as a required element. 29
Further, does a "small explosion" become more or less remote
when the violence associated with it is insignificant in view of its
consequences? We shall discuss causation later, but it should be
recognized that remoteness is not necessarily a matter of time or
space, but must be judged by all of the circumstances. Or might we
say that, even though not remote, a "small explosion" is not of
sufficient substance, in the light of human experience, to justify its
designation as a cause at all?
Finally, does the "small explosion" suggest a further concept of a
26. American Alliance Ins. Co. v. Keleket X-Ray Corp., 248 F.2d 920 (6th
Cir. 1957).
27. "So it is an explosion of sorts when a man puffs out smoke as he enjoys
his pipe." Lichtenstein v. Firemen's Ins. Co., 7 INS. L. REP. (Fire & Casualty
Cas.) 834 (Conn. Super. Ct. 1952).
28. There is some support for an affirmative reply to this query. See, e.g.,
Crombie & Co. v. Employers' Fire Ins. Co., 250 S.W.2d 472 (Tex. Civ. App.
1952) involving the release of ammonia around a valve stem which resulted
in considerable damage in a cold storage warehouse caused by the ensuing
explosion. The court there stated that "an explosion varies in intensity from
the bursting of a match head or cap in a toy cap pistol, which rarely results
in any damage, to that which produced the disastrous results at Texas City."
Id. at 474. Query: Why is the lower limit set at the match head?
29. The definition used was taken from L. L. Olds Seed Co. v. Commercial
Union Assur. Co., 179 F.2d 472 (7th Cir. 1950), a water hammer case, and was
as follows: "It may be defined as a sudden accidental, violent bursting, breaking, or expansion caused by an internal force or pressure which may be and is
usually accompanied by some noise." Id. at 474 (Emphasis added.).
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"friendly explosion," analogous to a "friendly fire"? At least by im-

plication, this concept has been rejected by two courts, one of which
permitted recovery for damage under an explosion policy for blasting

damage, even though the blasting was confined in scope and amount
to its proper place, 30 and in a second case where the bursting of a

rubber pressure diaphram, designed to be burst in order to protect the
equipment, qualified as an explosion. 31 But note that while at one
time damage caused by explosions within an aircraft or motor vehicle
were excluded from the so-called optional perils policy, such an
exclusion no longer appears in the fire insurance policy or the boiler

and machinery insurance policy. Consider the rifle which is fired by
mistake indoors, injuring beyond restoration a valuable painting on
the wall. May recovery be had under the extended explosion endorse-

ment of the dwelling house fire policy?
Another situation which is on the border line of explosion is the
cracking of the steel shell of boilers and pressure vessels. Under the

coverage provided by the boiler and machinery insurers, it is specifically provided that the cracking of any part of the object other than a
cast iron part shall not constitute an insured accident. The question,
of course, is when is a crack a crack, and when is it a sudden and accidental tearing asunder. This problem has given rise to numerous
disputes, particularly when the crack is large enough to permit the
leakage of contents. The companies take the position that if the
crack opened suddenly and with violence, it is a sudden and accidental
tearing asunder, but that if it is a gradual development from a hair
line crack over a period of time, it is not sudden and accidental and
therefore not covered. This appears to be supported by the available
case law,32 but the difficulties of proof are obvious.
VI. PROXIMATE CAUSATION
Because of the concurrence of explosion with fire and other catastrophes, the question of proximate cause has arisen in explosion
cases on numerous occasions, and in common with its appearance elsewhere, the manner of its application in many cases defies both common sense and legal analysis. The matter is sufficiently important to
be placed in its proper perspective.
Most courts using the phrase "proximate cause" mean that event
or that cause to which legal consequences shall be attached; thus,
30. Insurance Co. of No. America v. Board of Educ., 196 F.2d 901 (10th Cir.
1952), reversing 98 F. Supp. 39 (W.D. Okla. 1951).
31. Baltimore Gas & Elec. Co. v. United States Fid. & Guar. Co., 269 F.2d
138 (4th Cir. 1959).

32. Senn Prods. Corp. v. Hartford Steam Boiler Inspection & Ins. Co., 41

N.Y.S.2d 133 (N.Y. City Ct. 1943).
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if the event chosen is an explosion, coverage results, while if it is
some other event, there is none, the legal consequences being the
attachment of the insurance and the payment of indemnity by the
carrier. It should be kept firmly in mind, however, that the responsible or proximate cause depends entirely upon the question which is
at issue. As Professor Nicholas St. John Green put it almost one
hundred years ago, if you suppose that a man has drowned in a river,
we may, if he was pushed, say that the other person was the cause;
or if he was blind, say that his attendant was wrongfully absent; or
if the water was unusually high, say that the unexpected rainfall was
the cause; or in the terms of a medical inquiry, say that the cause of
his death was suffocation by water entering his lungs.3 3 To bring
the situation closer to home, while the courts have held frequently
that loss resulting from an explosion caused by a friendly fire does
not fall within the coverage of a fire policy excluding explosions since
the explosion is regarded as the "proximate" cause of loss, on the
other hand in a suit by a landlord against a tenant for negligence
resulting in an explosion of the same nature, where the lease provided
that the tenant would not be liable for damage caused by fire, the
court has held that the friendly fire was the "proximate cause" and
the tenant not liable. 34 There is no discrepancy; the question is
different, the considerations of policy are different, and the answer is
naturally different as well.
It is also well to keep in mind that there are two distinct causation
problems which arise under insurance policies, both of which have
been treated indiscriminantly by the use of the phrase "proximate
cause." The first is the question of whether a particular event is too
remote in the chain or net of causation to be considered a responsible
cause at all. If "proximate" is to be used, this is the logical place for
it. An excellent example of remoteness is found in a series of cases
holding that concussion damage on the insured premises, caused by
an explosion off the premises which in turn was set off by a hostile
fire, is not covered under the explosion provisions of the fire insurance
policy.
The other causation question is quite different and comes before
the court when it has been found that two events, neither of which is
too remote, are eligible for selection as the responsible cause of
the loss. The question before the court is which of the two concurrent
causes shall be selected. An example here would be a case in which
the freezing of a feedwater pipe causes the explosion of a steam
boiler. In these cases, the courts have usually and properly held that
33. Green, Proximate and Remote Cause, 4 Am. L. Rav. 201, 212 (1870),
34. Commercial Standard Ins. Co. v. Feaster, 259 F.2d 210 (10th Cir. 1958).

in GREEN, ESSAYS ON TORT AND CRIME 1 (1933).
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if one concurrent cause falls under the insuring agreement and the
other is specifically excluded under the policy there is no coverage; 35
while if one of the concurrent causes falls under the insuring agreement, and no concurrent cause is specifically excluded, coverage
exists.36 The cases allowing recovery in the event of an explosion
caused by hostile fire on the premises constitute the principal exception to this rule, an exception which apparently arose from the fact
that at one time such an explosion would otherwise have been
without available insurance coverage.
Flood also furnishes an excellent example of this concurrency
problem. At the present time, loss caused by flood waters is not
customarily excluded from either fire insurance policies or the boiler
and machinery insurance policies. Even though an explosion loss is
clearly the result of flood waters, it would appear that coverage exists
under the extended explosion endorsement, 37 provided the explosion
otherwise comes within the insurance contract. 38 If, on the other
hand, a covered explosion is caused by an excluded event, such as
the bursting of a steam pipe under the fire insurance policy, the
cases would suggest that no liability exists. Unless modified by custom
or clear business practice, this would appear to be a sound basis for
the development of rules of causation in insurance matters.
VII. OVERLAPPING

Attorneys representing commercial and industrial clients are occasionally involved in a matter concerning explosion coverage
where there is an apparent overlapping or gap between the fire and
the boiler and machinery coverage. Overlapping is, of course, not a
matter for concern unless there is a dispute between the carriers.
Where both agree that liability exists, the apportionment of loss is
today regulated by industry agreement. 39
35. National Fire Ins. Co. v. Crutchfield, 160 Ky. 802, 170 S.W. 187 (1914);
German Fire Ins. Co. v. Roost, 55 Ohio St. 581, 45 N.E. 1097 (1897); Royal
Sausage & Meat Co. v. Aetna Cas. & Sur. Co., 99 Ohio App. 77, 117 N.E.2d 207
(1954); Leyland Shipping Co. v. Norwich Union Fire Ins. Soc'y, 32 T.L.R. 569,
(1916), ajfd [1917] 1 K.B. 873 (C.A.), a.fd [1918] A.C. 350.
36. Waters v. Merchants' Louisville Ins. Co., 36 U.S. (11 Pet.) 400 (1837);
Norwich Union Fire Ins. Soc'y v. Board of Commissioners, 141 F.2d 600 (5th
Cir. 1944); Hartford Steam Boiler Inspection & Ins. Co. v. Henry Sonneborn
& Co., 96 Md. 616, 54 Atl. 610 (1903).
37. Chicago, R.I. & Pac. R.R. v. Aetna Ins. Co., 180 Kan. 730, 308 P.2d 119
(1957).

38. Cornell Wood Prods. Co. v. Hartford Steam Boiler Inspection & Ins. Co.,

62 F. Supp. 303 (N.D. Ill. 1945).
39. NATIONAL BUREAU OF CASUALTY UNDERWRITERS-NATIONAL BOARD OF FIRE
UNDERWRITERS, AGREEMENT OF GUIDING PRINCIPLES, (May 1, 1950). In substance
the agreement provides that each will compute the amount of loss which
would have been paid had no other insurance existed, and the loss will then
be divided in proportion thereto.
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By way of example, the ordinary explosion coverage afforded industrial and commercial insureds by the Factory Mutuals and by the
Factory Insurance Association extends to pressure vessels having a
maximum normal internal working pressure below 15 p.s.i., while
most blanket pressure vessel policies issued by the boiler and machinery insurers cover all pressure vessels of whatever pressure. Thus
there is an area below 15 p.s.i. where overlapping exists. In addition,
the complexity of vessels in use today often makes it difficult or impossible to determine the precise pressure in different areas of a single
vessel.
A gap problem may arise because of the failure of two policies to
mesh, or because of a disagreement on facts. An illustration of the
first situation is the exclusion of "bursting, rupture, collapse or explosion" of steam boilers from the explosion coverage of the FM and
FIA fire insurance policies, and the coverage of "sudden and accidental tearing asunder" of steam boilers by the boiler and machinery
policy. It is not unlikely that an incident might qualify under the first
description but not under the second. Typical of the problem of facts
was a recent case, arising out of a dispute between the fire and boiler
insurer as to which was liable for the explosion of a jacketed vessel,
and involving a loss of $4,250,000. A declaratory judgment was sought
as to whether the phrase "maximum normal internal working pressure" meant the design pressure or actual working pressure, whether
the pressure was to be tested in the cooking area (which offered the
explosion hazard) or in the jacket area as well (which contained
brine and did not offer the hazard of explosion), and finally, as to the
actual pressure in the jacket. Unfortunately from the standpoint of
law, the jury returned a general verdict for the boiler insurer and no
appeal was taken.40
Another area where apparent overlapping, or perhaps a gap, has
existed is with respect to certain types of explosions within the
furnaces of the recovery boilers used in the paper business. Here
the basic problem has been that no one fully understands these relatively frequent and costly accidents. Since they may be caused either
by the rupture of a boiler tube (insured under the boiler policy) or
by some other source (insured under the fire policy), the situation
presents a good example of technical uncertainty leading to legal
uncertainty. The only available case resulted in a lower court verdict
for the insured against a boiler and machinery carrier, no fire insurance being involved.41 The eventual outcome with respect to recovery
40. Monsanto Chem. Co. v. Continental Ins. Co., Civil No. 58C297(1), U.S.
Dist. Ct., D. Mo., October 24, 1959.
41. Weyerhaeuser Timber Co. v. Pacific Indem. Co., Washington Super. Ct.
(2d Dep't), March 17, 1953.
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for damage caused by boiler explosions will certainly be to exclude
these explosions specifically from the coverage of both policies and
then to provide the coverage at an additional premium.

VIII. BURDEN OF PROOF
Where the available evidence is scanty, as it often is after a disastrous explosion, the question of which party must carry the burden
of proof may be important. It is clear enough that the plaintiff must
introduce at least some evidence of explosion or the case will not go
to the jury.4 2 Despite statements in many cases that "explosion" is a
word of common meaning, expert testimony will be received as to
whether an explosion had occurred, and such testimony will provide
the necessary evidence. 43 Where an exception is involved, there is
unfortunately a split of authority. In the majority of states, the
defendant must sustain the burden of proving that the explosion fell
within one of the exceptions to the policy. In New York and a
minority of states, the insured must make out his entire case, which
means that he has the burden of proving that an explosion occurred
which was not only within the insuring agreement but also was not
within one of the exclusions. There is a good deal of sense in the
New York rule; the rule in the other states appears to be based more
on history than on logic.4

IX. CONCLUSION
Two trends are apparent today: the increasing hazard of explosion
in the home and in industry, and the movement, now just beginning,
toward the insurance of explosion in an all-risk policy, rather than a
separate contract or endorsement. For the moment, however, most
explosion insurance is written as an endorsement to the fire insurance
policy or under the boiler and machinery policy, and many of the
legal questions involving explosion rise out of the distinctions and
exclusions inherent in dealing with explosion as a separate named
peril.
There is nothing in the nature of an explosion which should make
it more difficult to identify or insure than a fire. It is a sudden or
"instantaneous" release of energy, accompanied by a violent expansion
of gas which causes the damage. Much of the litigation in the field
42. Apseloff v. Northwestern Nat'l Ins. Co., 34 Ohio L. Abs. 149, 36 N.E.2d
194 (Ct. App. 1941); Bauman v. Midland Union Ins. Co., 261 Wis. 499, 53
N.W.2d 529 (1952).
43. White Pine Copper Co. v. Continental Ins. Co., 166 F. Supp. 148 (W.D.
Mich. 1958).

44. Pitcher, Liability for Explosion Damage Under the Standard Fire Insurance Policy, 1944 INs. L.J. 70, 74.
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has resulted from the failure of courts to apply a correct definition of
explosion which includes the expansion of volume.
Technological changes are creating new sources of explosion at an
increasing rate. In order to avoid disappointment to policy-holders
and companies alike, it is important that significant new hazards be
identified in advance, and a decision made as to whether they will be
left in the contract, segregated and insured for an additional premium,
or excluded entirely as uninsurable. To the extent that this is done,
litigation in this field will be confined to the inevitable questions of
fact.
Explosions, of course, will continue to occur. Having loosed the
daemonic forces of nature with their enormous stores of energy, man
is unlikely ever to have them fully under control again. To some
extent, and at the expense of society, he can protect himself by
insurance. Since the fear of explosion, worse even than the fact of
it, hangs over man today like a malevolent cloud, the protection that
insurance can bring will always be valued. It is the lawyer's work to
provide the means by which such protection can be accurately and
wisely extended.

